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(54) METHOD AND DEVICE FOR REPRODUCING SIGNAL, METHOD AND DEVICE FOR 
RECORDING SIGNAL, AND METHOD AND DEVICE FOR GENERATING CODE STRING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the risk of 
contents such as music being illegally made to be high 
quality even though the contents can be listened to on 
trial and to produce high quality contents by obtaining a 
small amount of additional data. 

SOLUTION: The number UN of encoding units is defined 
as four so as to reproduce contents with a narrow band 
for trial listening, and quantization accuracy information 
QN and normalization coefficient information NP are also 
encoded for four. Spectrum coefficient information SP is 
ignored when listened to on trial in an area Neg after the 
four encoding units even though the entire band is 
encoded. In the area Neg, quantization accuracy 
information QN' and normalization coefficient NP' on a 
high pass side which are not encoded at a normal position are encoded. The spectrum 
coefficient information SP is subjected to variable length coding, a portion of the area Neg is 
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substituted with dummy spectrum coefficient information DSP, and no spectrum coefficient 
information in a band after the dummy spectrum coefficient information is thereby read to 
improve security. A portion of the area Neg is encrypted, thereby moreover improving 
security. 
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fio 
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*>ofc#HB»» t MttT* *v * i 5 r. t 
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8, 1976J £j£'«o;h,-CV>3 < , iSCft flCASSP 83, 

BOSTON, Polyphase Quadrature filters-A new subban 
d coding technique, Joseph H. RothweilerJ (Cfi^ 

[0 0 0 7] *fc> ±^Lfc^-<^ h/^ilt LTtt. 
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Mffl-f o;*-— /<- 7 y £ -fr 2 M<g ©ir y^i> 5> , 
D C TXt±Mm<0-f^MzM LTMjiOHSf-? £ 
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C-r-^Sr-^tt^EltLrtst, ^CjfDtf^ 
^±(cE»f5fc»o^y7r^^y t l/tffl^&ivc 

fcl^T, ATCxyn^6 3*>&{^£*L3ffilBah- 

*l£ 0 r^ff^x-^ (atCt-^) tt, SflSfiLfcJ: 
5 8 ir * > ico # 1 -fe * * ©EftSrfTX.tf JS 9 -5 tf\ 
£OJ:5ft8-fe**:fcfr ©E*tt**±* "Tttlcifi^fc 
a»+SJ:5 4-fe^^iB««)EftSrfr5J:5^b"C 

[0 0 4 5] r<DE*4, #±ffllB*^LT, 3f)gO« 

*9*timWfLkhXs gWiCD-DA7^-vy 
h^fcTWte&S^ (7 5t^V^) tv^h 
ftCffbtiSo t4^^^6 4l:fcvtlt JiEtf 

y hffi»W-h^J5&i:fc9.375 (= 7 5/8) ir**/ 
1/8WATC^7^7^^ mmf-? bLX 

±E7 hft^K*ta* 

75-fe^^/^fi^a«fc4o-Cv^*S, bmc 

I^Ciift gCD-DA7t-7 

[0 0 4 6] ^^y6 4^f)±E7 5t^V&© (» 
■MSft) (BSSBtt-C^-^ h«Jfd^ffi$tlfcATC^ 

\cm&£tiz>y*-?mz&^x. i®<DU&xmmmm 

*mwffl<z>8;±**kLx^z 0 ^<D?7x*mmm± 
xya-^6 5-cco-r >?-v-y&£<oM< 

[0 0 4 7] m>=t-^6 5te. y^ey 6 4^6±3iEL 
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shut*- a i 5 k 5 4 zmm-r z>« 

[00 4 8] £fc, 7te, 
y 6 4 fc*ft * * * y fflWSrfi 1 5 £ i 1 fc, 
^crj^ysj^cJz^M^y 6 4^/^ httfcK* 

•:i0E»ffc«©ffl#pra:, i/7rA3yhp^7 5 7(a 

-*©E«H£«S:fl«L-c\ ltf>E&h 

£g5 6^ffi*&^^r <t^ioT^tt6o 
[0 0 4 9] Scic, mfc«r«f^f 

K5 3iaota^f^^ l^fs®^^ 

ft<, ^W$CD (=iW<^ hr^*^ : Compact Di 
sc) tiaCS^fflftT^**^ l\b*3-CD-R* 

[0 0 5 0] 7^7 1(1 ±»<DE«3Rfc*3tt5^ 
5iC^-f5fcC0-efcoT, RF[hI^5 5(C 

0±^O^P#m^S^E FMa^MftlfOjiiltfT 

*S\ jEffi<0tej£&«£9t>-i?M^7 5-fe^^/»<Ote5S 

7*-*!*, ^^y (RAM) 7 2}Ctt&£;ft,6 0 

[00 5 1] (RAM) 7 2«\ f*— 

*Xt^K*ffiL*Si,/^rA3^hn-7 5 7 id J; 9 ft]®) 
Six. 7*3-^7 7 5-fe^^/»(7>C2&it*-C«t 

ixfciES^x-^ds^-^JEBfg* l / 8 lc#JS1--5 

9 . 3751? * * /#<&<Esa* -eafcttfcK^m $^5p 

[0 0 5 2] ^7^^yhn-7 5 7|j: > 
£^y 7 2lC7 5-fe^^/»<7)CaiiSS"C»*5itPi: 
r2d»e>±EHi7 f -^Sr±E9.375-fe 

fflZftOo ^7A = y)xp^757H y^ey 
7 2lc*N-5±Jfi<Dfti#^^y««iS:ff5fci tic, n 



y^ey 7 2^65i^W^^ffl$|x^±SB^7 f -^^ 

So 

[0053] y^y7 2^b9.375-fe^^/#O^Ji 

TC^-T^^^^m, ATCf^^7 3{C$^£ 
*l£ 0 :^)ATC7^^7 3I1 ±ffiffii*©ATC 
xy3^6 3lcmt5t^t% #JxJfATCr-* 
SrSffiFir^— ^#3K h#S) -TSr i-ei 6 try 
h <?)7 v^^/vt-7 ^ t7-^ $:S4t 5 0 :©ATC 

7^^^7 3^^7^;^7-{t7-^^ D/ 
AfM7 4^W$W 0 
[0 0 54] D/Af^7 4lt ATC7^7 3 

*K3E»Lt\ 7tn^f>ft|llMtA OUT 
*»*r«o -©D/A**»7 4^J:9»bix5r'?- 
n yJr—7 f -( Mt^A OVJ ^\± s qw^7^;^7 5 

[0 0 5 5] ftld, {f^iS^JE«^#^(COV^Ti^ 

*/na#*r, mm&amwt (sbo , iras&tf# 

(AT C) XtStoStTy ^S^J^r^^^fi : ^fflV^Tig 
[0 0 5 6] B2H ^WoSaft^Jgfi^RfHfCtt't- 

*c*8o ro«lc*>v^T, A**ib*:«*ft»i 0 ltt 

ti^i i o lciotwimut^ttti o 2 

fc«*SiifcflK »**»«HWfc¥«no2ttot 
#*^«F#fls$ix, W*5l&rt¥«kl 1 0 3iaot 

«f^Jl 0 4^StLSo 
[0 0 5 7] HI 3 fiH 2 1101 O^ftdSr 

b^3ESl¥a 12 11. 12 12 id J; 9 , h^ft 
t*»2 2 1, 2 2 2id*«|SnrV>8 0 H3 (Dft #2 
0 1 HIU2 0fl-^l 0 liC^fJCSL, B3 0#H*2 2 
1, 2 2 2 iiHI 2 Oft^ 1 0 2lC*fj£L-CV^o H 3 O 
«*#a-C, ffif2 11, 2 1 2 <D*««ttft*2 0 1 
Off«fi©l/2t4oT*3*), ft-^20 lcoi/2ie: 

a*#x.6tt, A*«**ra«, MD C Tic J: 

ot^ h/WS-g-ic^UILTViV^U MDCTT?tt 
DFT (K»^-y^tfe) ^DCT 0t»3f- 
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[0058] B4tt, d 2 ©«#J*$M9F#fl:#a 1 1 0 

2 U A^lffi^3 0 1 jEa^Sl 3 
0lKJ:orBf«o»K«KjE«ft*iit4ixfc* (fa# 

3 0 2) % ifft«^1 3 0 2iaotttl^ 

Hfc**fltfMHIMI3 o 3 x:m^rm=Hk¥& i 3 o 

3(aotifft^tl, ff#3 0 4 t Lri&^ffi^ 
5* 84«!«t3 0 1ttB2Ofitl0 2l:, B4 0« 
#3 0 4ttH2<Oft-§-l 0 3Jd*H£LTl/>S^ 

r% «#3 0 4^r±»^ftSixfc©#rt^ciD^ ies 

[0 0 5 9] 1511 02iC*1r##fl^eiCj;or£ 
***bfc»#50^6S*fi#S:mAi-5«#fi«^^* 

>j4 o i a>fe##;w##¥& 1401 i:±otma 
»o»#4o 2 3&sam*ti, ^p>co^#4o 2d^m 

#i£#m#¥J£ 1 4 0 2 i:iot*ftf*»4 o 3 tm 
TcShfc*, M¥^1 4 0 3lcJ:ot«»JWIf 

4 0 4tmtl^tl^o 

[0060] B6I1 05 tf>#^&^& 1 4 0 3 CD^# 
«-C*5^, ^Jlf4B3 0«Jft?J!!©ft#fll:»*Lfc 
t><£>r\ h^3E»^ai 5 0 1, 1 50 2CJ; 

ot»5>ilfc*#«(Om#5 11, 5 12^ 

#5 0 1, 5 0 2teH!5(£>fi#4 0 3fc#JSU HI6<D 
«#5 2 USB 5 (Off #4 0 4lC#J&LTVv£ 0 
[0 0 6 1] I7lt B5©«frtMt¥H!l 4 0 2 
CD^##IT\ B 7 (Dfg # 5 5 1 fig] 5 <Oft# 4 0 2 fc*t 
JSU H7<Ofi#5 5 3ttH5 0ft#4 0 3^JtJK-f 

s 0 h/i-m#5 5 1 »a*Hfc#» 15511a 

oT**^flsShfc« («#5 5 2) , JBQKflS^Rl 

5 5 2lc J: or i£E8i{fc$*u fs#5 5 3 t Lr&9 UJ 

[0 0 6 2] @8it H2IC^$tt-5»#^«^*3V> 

r, ffiS^fttonr*fc»*fb©*»^ov^rRM«rff 

ft5fc#><a0r&£ o ra>El0>«ic*3V^r % h/w 

«#ttH3©3Eife#a^j:or»e>^twr&9, m 

tttr^ufctorfcSo AMff«£^)W^ni^ 
*&(c:#J;tff 6 4<@c7);*-<* h/H»#JcS»$ttr*3 
0, *ft#09;tii8o<D»«b 1^6b 8*r (£*T, 
^it6*«F#ffc«y hfcufi?) fc*fc»r]ESft;:&,k 
tfltfffctfffftfeh,*. *Hb»*ttH«Sfe*^o»* 
<ott#££or##>ffc:^-5/ h&lc^fcSiirSr tic J: 

##{tas«riEr&£ 0 

[0 0 6 3] 09ft ±»©<t 5 *-»#ft $ixfc«#«: 



r<DAft«r», #7U-A03feS^H»|«#scS:* 
tfH**o^y^*ov^ri8 9, ^-Wf^ffca.-s'h 
SUNfclEft£*brv*a. ^y^o*fcWt*Ht»««f 

*SPtt*©«fc|BftS*lSJ», 7l/-A(^)gJ« 

*>J§£\ h^»«*sp<D«K:, ffitfWWs-e- 

trt>iv\ zvmnmtz. mso^^ h/^m^^n 

a^y bcoWx.fi 2 try b*r, H*^tL/ci:5fC#I«9 
3t^, jEaft«»fflf«NPiurtt, 

b©«itf4 6 t\<^m*bmm®<D$t%{t^ 

= yhoflttf2 2roft^ H^Sixfc<fc5»M0Mi 

r&*ir^a 0 r<oiE»{tff»*«NPt ur 

te, «*HtdBf[fctt;«Lfclt*»v^6iirv^6 0 
[0 0 6 4] £X±^fc*"&fC»Lr, S bfcW#fl2« 

h/Mi#o5o, «*©i«^t><D^*fLrW:H:ttW 
ffiv^#SSr«9ar. Saofi^t^l^LrttJtK 
«Jfiv^#fiSr»|-9SrsrfclcJ:or, «F#{b«*«r 

*^fc«BI|-e**fc», flF#{b»*SrK»5^t*sr 

ts. 

[0 0 6 5] S&fc*fc, *fl«M#*^*fc«JBLfc 
4#M¥5- 1 5 2 8 6 5#, XHW0 9.4/2 8 6 3 3 

^K*Bl»xu ^ laB^c*3v^rn h^WM-j^ttta 

iWcMftb-^ttojfcih -rftfo*>4»*oJS*ftJB 
i2{c^/u^^^urv^ft#^, Sr#«tbr, 

r*s9, rtiicko, ^--x^^-«#^^^±^^ 

fc#«riBK:ftor^5. 

[o 0 6 6] Eli ott, roi5ft*tttr«v^r«F#fls 

«#d>b, *Srlcu^<^5iisv^t(DS:h-v*^ 
h - Tnl-Tn3^LTM L r *f #fk+ 5 

Sr^Urv^5 0 #h-V^Tnl—Tn3lcMLrHt, 
^^figlt^, 0Hx.afirgx-^Pos 1 -Pos 3 t>«St 
ft**, b-yjS»Tnl-Tn3SrSt#fflLfca^^ 

^ h^m#fi^ft^tf y hftra^fbl-sr t^ffit 
ft5^r% *fc£0>*'<* hyWi#t-3i*/u*36Sft*l--5 
fi#fc^ur, :(Di; ^ft^feSrtst, mz3hm<J>& 
v^#{b*^|gtftSo 

[0 0 6 7] Hi itt, ^<o±5ich-vttrt»S:»(i 
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0 2©«f££^Lfct>©-t?&5i @2©f«fg;l 1 0 

1 ©aWfft* 1 0 2 (Hi l©ft*6 0 1) (4, h-V 

16 0 1 fcioT, h-^fife^ (ft* 6 0 
2) &#]»- (Ht6 0 3) fcWHtSil, «l 

«i, h-v^Mtftf Si 6 o 2*5ii;# h-yi 
&ft*fc¥9Li 6 0 3ej:ormiii, **ve*vflr 

*6 0 4*5.fctf6 0 5 k LTlfeOtttSih,*. h-^fifca- 
6 0 2*J:tW h-i'jaKWWtf&fWl 6 

[0 0 6 8] ^*£KHl2f4, ±&©<fc;>i-h->ttj£ 
»«r»«Lrff*ft:**i,fct>©Sr*-»i-«»*©, 1215 
©«**£***« 1 4 0 2fflIM^Lfctffiffc 
5. il 2 ©ft* 7 0 1J4H1 l©ft*6 0 4K*t£ 
L, Hi 2 ©ft* 7 0 2f4Hl l©ft*6 0 5Ht(i;t 

5» ft*7o iiih-^atfai 701 ict 9« 

*£*l, Bt70 3t L--C*<<* h/Hf *£•)*#© 1 7 
0 3fc»e>Jv ft* 7 0 2Ht*h-V*5MK*#S!l 7 

0 2fc«fc9«*£i-w ft*7 0 4irUT^-^^ WWt* 

7 0 3!£i£lb;ft3,, h/Wt*£l*#« 

1 70 3(4, Y-Vim (ft*7 0 3) k#Y->im 

(M7 0 4) tsr-g-j^u ft*7o 5turta^-f 

[00 6 9] 11 3 14, ±&© 4 5 tC^*{fc£*Vfcft* 

5, ;r©jwweft, h-^j&#£#SiL-a$*ttLT 

©^^eftSft-CV^. h-^fig^JKfcfLTtt, 3fe 

#©7*-*^!eiS:£*vt^£. h-y^Of-?iL 
Tf4, fittftSP, fi^{b««ftgtQN, iEttfcttftlt 
iNP, h/uffftflMHSPA»3HW btii. z<r>M 

oT, E9©m»WKtt«UT, H©71/- 

[0 0 7 0] ^±©tftg>!(4, *B^©*ffi©^^©iftW 
ICftSroS^giigL.fct©-C-fc5-JS, **W©*»© 

JtgW(S D D pR©^— ^ :tft*f4rt£©l*Igffl t ur g 
*lcga<ridJ-Cf SiplcL, iWfiJt©*- 7^*ft 
*(4, Jt«tt/M:©j6«D7 f -^SrBlA*ifUTA¥i-5 
r£T-8W3£ 5K1-3fc©-e*>9, £<blc, iliJDr- 
fimzmbi-ltftlc, tftUffl©;*— 7^ 3j-ft*lc±iEil 
JDt-^ ©-&£*•©£ * & 5 VttHf *fc LT iffe&if 



[0 0 7 1] t*b*>, #3§^©Hlfe©^fli©iiflJi&« 
(r*5i>rfi, $l;if4, igBHgw.fcSW^flsSfi.S'* 
§t-5ic, Hi 4 5 fc. A^fcfitttimQN 
©^©^^-©a^fSST-^irUT, H5«e(l!l©4o 
©^k^.-S' Hi*fLT0lfy H«9 3T*i5*1-5 f - 
**r«F*fl:U jE«{fc«*flmNP©rt©^$- 
©E&fc&Sfcr-^ £ LTiK«ffl!l© 4 o©??*^- y 
hKJUk/h©tt©jQftfliiR»1»«0«:«P^fk;i-a (-© 
JMfc^X^jESfl^&ted BflKitfli LfcffiSri 3 fc© 
i-fS) . r©4 5U:, S5*ffl!l©l^Hb»«tim£0i;: 

©SWgcNeg, JSRKttHl 4©£*KNeg© B 15#©X'<* 

•rat, hi st^L^is**-^* Yfrznowt&m 

©x-*^S4£;fx3o -ftfci-Wffl©^-* ir-f 3 i 

[0 0 7 2] *fc, r©«WS*i*^^ 
P) fct^iMfrifcioT, S&lcm**»5C 

[0 0 7 3] Sfcfc, ±BK 
USM?-* (ilBWMIf-^) ©*WWf©3rJe« 

-^©-gBSrM^-rSfc*©^©^-^©-^^^©* 
£&3V>i4llf*fl:LTS*iMf;L fcfc,fc9, &&Hiko 

itito<Dmi7 ! -*<Dm&mbi-zk&x'% § £ 5 \c lx 

[0074] 4*3, ±fs©0ra4, m+ibtt&fimkiE 
mm&mn<owim&y$-7 ! -?xmz»x.x^z> 

t>\ k'hbti*-1j<n3i-*y%- ; T-9XW.Z&x.Zi. : j 

Lfc^(c(4, ±IEH1 5(c*Ufc4 5 
4^-<^ h>'i'*So»««©f f -^!jss±SH3„ — 

E«{b«^ft«©^^o©ffl:srJtoy$-x-^t 

Lfc^-iC(4, HI 6fc^Lfc«t YJ^Wo 
riic^f), Pt^dl©^^^ h/K4^«-f40lcJ44e> 
fcvA*. ■5I^Si^5«A/ii i e>»4IIK6<UC(40 tisiu.-e 
fc!3, *MW©*lS©0ffi{c:*5V'>Tf4, w©g^-fc^* 

[0075] »MsMAlff««J:cfjE«fl:fi(ftnra©) 
o, t*©7 f -^^y$-7 ? -^li1-3^i:^9^.l-ilL 
r»4, r^e 3 ©X©M^«ai$tv-Cfl!o D oKS : i$tl.TL 

t E^{C^»tt«©il#ds ^ s - f- ^ i « o r v ^* » 
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3\ ztib<DM<Dm&mmi-zitib<D7*--fi&'£<m\i* 

t>J:v\ 

[oo7 6] z(D^ h^mm^m<D-n%o<D 

S^3»«ff WW 5 -jE*fltf*to 5 J: 

[0077] wucurt, «*ort*ici£t>Aofcit 
[00 7 8]Bi7(i, *3SW©lllfi^t8^fflv^bi^ 

[0 0 7 9] Hi 7ICI8VVC, A^ft^-8 0 1 — ^ 

5!) -0*0, ::m ^«f«f>L<f4i«««<?5*^Hb 
f-z&wbz %titcMmmn^itm^xbztt^8 o 

ltt, «;tfi* 3r^O^*|Hl^ (I SDN:Integrated 
Services Digital Network, HrHED!^ T^u^S^ 
Sr^LrSflTS^ *?^ft^J#*¥&l 8 0 1ICA 



I>9*jWW*S*U «t80 2 t UTt?^J#tmx¥S 
1 8 0 2(^b*i5 0 «F»5B»S**.^«1 8 0 2tt, 
fftHW^ai 8 0 5^iiCT, ±|2^^-f r -^<Z>a5>* 

«{fc#*»«fttf ttfo*'** hyu«»flM*8 0 6 Srfg 
^8 0 7£ LTSftJR9, rtuKcfc 9> ftf 8 0 2^5 

tso3 srflrf-^a^a 1 s o 3 t^s* 9#ai& 

Ht?ai 8 0 3tt, :©f-^^^^ h/w * 
8 0 4 fcfc#U 1 8 0 4 ttrtbSrl**^ 

[0080] :©Bi7©tai:^t, J»A*-KG> 

*^<* h/H»«8 0 6^ ±E«#8 0 1 tia-^* 

ihi^^s* lt«miii^& 1805 (ca^-t^o 

18 0 5ft, »#M»£*xJf« 1 8 0 2 [CA* S ft3 
8 0 3 jMi**$M*»f S 1 8 0 3 KA^SftSo 

[0081] ctnaota-f^ MLffinfre- m 

[0 0 8 2] ±*Lfc*#«fc*5Vvtfj, ±!E^-T f 

-^o^TS:±E^R2©«F#?^s:fflv^r»ti^^*.* m 

t>^Ti6T-*>5o r^<fc5^, <0'J>ft< 
S±i"5»&K:, »*2©flF^J(©±E»»»*5(«)« 

[0083] sx±mw ufc jaiso»«ic*5v^rtt, 

-x-^^S^r^tlfciStl^-^ftft-^8 0 1 ir^^ 

flF#W, fcS^tt-toffi^-^W) 8 0 6 ^r^±Ef^- 
4**Bfc«r4hLT-fr- ^fflS^e>A^Lfc^, «x:tf, 

ft ^8 0 1 h©i«v^»aiHi»-eA#L, 

AWflrwatwot*^^^ h/H»«8 0 6 ^misiHi^ 

^1 SDNlf<oe3lu-h©lfc«ttfiv^|Hlj»Sr^v^r9J 
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*\CA^LXh£l<\ 0 1 ^CD-ROM 

^ DYD (f^«7-f^) -ROM§^ 

fc*5. 

[0 0 8 4] fc^*T», 813m h-Vrt»t#h 

LTfrfrivtfcJ:^U h-^rt»*r«*r*jE«ft« 

[0 0 8 5] jfcfcl, il 8tt, 01 7©ffl«I*ai 8 0 
5^5>Ofi*8 0 7(OK©fir« 2 Ofr-^j) ^)7t 

a 0 r^iO, ^^r-^OAofcS^^ 

f-yij-ett, Hi sid^^a*^* h/v^oMt^ 

B 8 tc^f*^ h^«r»oS 5 - k left 
[0 0 8 6] HI 9ft, 

aiBftS6H«>ffil*r^-t"^oy^H-cS>ao B19£*3^ 
AA«*8 2lli, -S^^^f-^-Cg^M 

^y^-^-^^^o-cv^at^^-rao rt^st-r^ 
8 2 1 fc±or«F#w«>rt**s4W*s 

Jl, if *8 2 2 t LrW*M»t»A¥a 1 8 2 2 Kg 
&*ta. «F*M»*il*«H"8 2 2ft fw»*ai 8 

2 4*ai:T, »2©«F*ji-ejba»©»?ft»*f» 

«> Eftft««fflf«Xt«tO>f>«^-<^ h/H**L8 2 5 
flTg-8 2 6 t LTgtt*9, ^ia^ ff-^8 2 
2<^5t>^^^-^fi:T-ft:S^ffa, jE«{l:«ftfflr«X 

*8 2 3*IBfi^Sl 8 2 3fc&0, r*l£!Eib< x ^ 

riciB»-ra 0 2 4^-g-yijsrias 

[0 0 8 7] :©H1 9(7) ^*««C*5V>rt>, _tt£Lfc 
Bl7(0«tra«fc, ±E^5~ r-*<E>£T£±fS£ 

2a»»M«:jsv*-c»***.a (*ftra) ftbtuc 



frtttHcanE+a a. £<0»^K 

^lai^m^ott, ±ia«2o«F»5i© 

»»«F#?iJ*flr#8 2 5 t LT«£p#& 1 8 24CAA 
«#8 2 6 fcfto-CW*J|»S»^Bl 8 2 2 
t^btta^b, ^J»Ml8 2 1^^!lO 
W-S-W ICS * ^ ^ - * <D -Sfl# £ ±|BB 2 

2 3icaiaj:5^i-ttaj:v\ 

[0 0 8 8] Rid, B 2 0 fi, ID 1 0'{C7jk-t£ 0 \C h- 

^> ^^-^-^trg^ift^at&a^^^—^y 
*«S:*Lfct>co-e&a 0 m^io, mi5{c^$ti 

ft$ttrv^a 0 

[0 0 8 91 **Woiaft(D?gjB^v>ar kfr 

*im?m4imm, ?mmm<Dmz&^xiz, 

^^yy\zm%Ltzh<D{z^xmWLXioV) , it$fc 
Wffip n pS^^x^^ft^ (JBioftfjil) 
J»ffltLTSS{c:BB<ri^-egraJ:5Jcu ft&W<v 

[0090] *«no«lko»ttK:»v^-c» % 

awh ^#ft^r4a*«r^«asiiaffl»^, -le^^ 

— r - ^ O -IfP ^ffi^i" a * © JC Or- 9 <D-% % % 
^***>avMiBF-g-{kLTSft3itfrtlc:J:9, i^p p pM 

$ bic/h$ < ra c: t ^ti-efca, i*fpKft^^»o 
«»-ra±-c#3a-e*>ac 

[0 0 9 1 ] SIT, Zht: h-vtt<o«»Sr»(tL*v^ 

i-act^iB-efca. t-fYtft^^ry 
a 0 

[0 0 9 2] I2 1ft *^O^ffiO^(^^biL 

hftUNsfts, WBffliLr»5»«S4SixaJ:5»c:, ^ 

«>4IC»« (UN=4) ^^T^9, H^fC, **07 
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jE^b#$df$&NP' aWHtSftTV^ rr-miE 
> fb££ifc < tW$iN p <7)# l jWSF-WI: * ixr v ^ 4 v > © 

[0093] r©i54H2 i\z7F-rmm<DMn\cjo^ 

[0 0 9 4] ign D pRft (J£«r«{b) ^fcftOiaaiX-^ 

J: v^fcfc, Hi 8^i2 0 ©WcJfc^Tiilnf* " 
[0095] ft*, roSUcWIW, itf-fbfitgfi? 

Tt>&v\> fete I,, Wc7i^-AftdSH«tt"t?*5»^ 

[0 0 9 6] ftfc, B2 2fi, *5IWOflfe(O^J6<D^ 

JUG)?*— h©tto*#«**Ufct>0-e*)6. 
[0 0 9 7] roB2 2©A*«Kcfc^Tf4, ±12112 

fftXflHBQN" £«»&^&5«gte£trt»ft (I4H9- 

{bM^cEnc) dS«P^bS*t"CV>S 0 c\<Dtc£>. l\<D%m 

p' , ^HtttftflHBQN' «r»*«Lrj£»«ft at 

p°pR{b) &B£5&L-Ct>, :ti^«SNP' N Q 



02 l©7*-vy h*JB^S»*lctt;ttLT, 
jELV\£*^#WcJiL< 4oTV*8. Bfr#fcC!>#ife 

ESlCHim ^J*lJ£, Xlfc TFederal Information 
Processing Standards Publication 46, Specification 
s for the DATA ENCRYPTION STANDARD, 1977, January 

i5j ic, *©fctt©rtsas»^6*i-o*6 0 4&\ in 2 
2©tt©«dctt % ±12112 i tnai-eabsfcat), 

[0098] d tf>H! 2 2 £ #fcRW L1t*%W<DmM<D 

mmiz&^xh, m^itm&mn. iEmmmmn&, 
6 afr^M [ri ^ o T<E«fli a> e> ms# $ ttr v > a 

Sf*»fe1-a±-C«abT»**A<, tttcjffH, des 
<Z>f*, r^Bf^b^m-^r^JiT^^T 1 ^^^^ 

[0 0 9 9] B2 3tt, ±^LfcH!2 2(0WH7r-f 

;v<d^j\\ & m &9H tr 5 fc #> <o mw y 7 << wf- & 

(02 1, HI2 20DSP) h 
W^aE«ft^»1f#^fl:^b»«lfaS:^tP««OBiP^ 

jEftftffftt* a^*^{b»j«ma3ft5 y ^ -as $ 
jtrvvaflfigEoitesisft^ttSorv^atoi+s^ t 

* o r ^ § If « t ifp^Sfb-r a fc &oil#p 7 r 

[0 10 0] 4*5, *ft*«-CW:, #yu-i,S(c^J^ 

<0KKffl7r>f/KZ)««)*&fc:W:, iBp 0 n Sib-T5fc^^ 
i&]h7T'{W7—9b UT, 12 3©7t-vy hie 
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[0101] B24fi % ttmto£Mv>J»1t»MM£ti 

4oT^at©ti-S 0 r<DA;fcW§*!l8 4 lj&sjfe-fjf 
*JMW*#« 18 4 1 fcSb*L-C«F-g-?!l(Ort*36S»» * 
*U 8 4 2 t LXmm^St 1 8 4 4 l£i£<btLSo 

»J»^ai 8 4 4JCtt, ®2 3\C7jk£tlZ>y*- 
KO^?lJ8 4 6 fcigbtu 7*—* 8 4 2 c£>0£-^£ 
aHM-Sfcfcfcfc, ^ftt-frte&T, j£##fl:Lfci?#- 
JUfcfMtU 1 8 4 2 \Cy"-f 8 4 3 

£ LTi£5 0 1 8 4 2ft r ©7-^ 

8 4 3 1-/1- • 7*—* 8 4 4 fc«#U j»3E»¥ 

gl 8 4 3«m«:^?!lf r -^8 4 5te**LT, £ 

[0 10 2] fcteB2 5tt* *»K<o3HfiojgJB(c:J:S 

598 6 l-dSAASixT*3D, ft^ik^-y b 

o-c^sfcofcl-a. r<oA*«F#598 6 lasjfcrft* 
5iJ#ft?^& 18 6 1 ic«6ixr«p#«lort*3&s»j||S 

ft, 7*-* 8 6 2 ^ L"C»J»^a 1 8 6 3 iC^kftSo 
— *\ WJ»¥S1 8 6 3(Ctt, H2 3-|C»SixS7*- 
h©KW5!8 6 5 t>i£b*U 7-^8 6 2©^ 

?fJ£fWcU E»¥S 1 8 6 2 \Cy*~* 8 6 3 t LXm 
5, IB»#ai 8 6 2Ht, ^ft£E^7^Tl£f5gfc-f 
6o iCT«F*J(8 6 4SrE»i-5E»^7 ? >fT 

tt, te^±IBA^^J8 6 1 fcEftLTirfcEft^-r 

[0 10 3] H2 61*, #*91^16tf>«ttfc L"C\ y 

W£«rfrtt$»frfctt, ^l^r^/^S l 2ic*5^T, 
S2 3|c^$ti^1f^J*S»t®!?, ^5 — r-^^ 

S 1 3icii^ 0 .MWM^fcfrfcfefcv^K: 
tt, TsTyfS 1 9 tell*, ffi«iW<Dft*M<0$W*<0* 
«rfrfcv\ *7y7S 2 Otcittfo x^yl/S 1 3fcl*5 

[0 10 4] *y-yZfS 1 6fc*5ivc^*-^- 



/KOtf^J^b^ofcft, ^7^S 1 7te*5V\T, 

ft, ^fy^sis, s l exmfrtiiLxtbotctftm* 
bffcfcU **bSr^yiJ^»ftiitp 0 rpL-c-ctfcf? 

SrfTfcl^ ^7y^S 2 0IC*5^T, ^^ft^^Sr^F 

[0105] B2 7ii, *«no»n^tBK:ffiv^ae 

5o St*KE»«rfTft5»&^W:, ^7^^8 2 2 

v\ »*ltB»fctTftto4^»^fcf4, ^7^S2 9 
fcJltf.'^yy^S2 3K:*5V^rtt, f^p p pSf^^^r 

«»a**rfrftv\ Wwfy^S 2 4fc*5ivc\ X<£> 

r>f ^ow*?j36»6fTftv\ ^7^s 2 5 tenser 

[0106] m^^^yyS 2 6 IC^T, 

{b«£ii8L jE*ft«»«*.<o»*w^offlfti&**fT 
?fc5o zoik, xTvzfS2 8\c&^x, M<om*iktf 

1tfr<Dffili>*t>* M<dx^? h^ftaS:, ^ft, y 
^3 2 5, S 2 6"C»*fflL-C*)ofcflja36*e>^U 

xryfs 2 9\c&\,^xft^\<Dmmzftfo\ & 
[0107] &±mw\,it*&m<Dnn<oj&ffi£3:ti 

W«)*4< t t-»*»«i-5fcft«>*2<D«P*5S^J: 

W^^-tttrM^SfcftoXio^-^^-tttaift 
atPCfcKiP, ^l^^J^ffiv^r{g:p p pW^um 
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[0108] u-t. fjxm^zm^itm&zmc 

ufc *>©*»* lt*j#, ^ti&mmmk-tzm&ia* 
mmosmzftte ?z.t t^mx-h 5. 

[0 10 9] 4*5, #3gBJ3 ©£&«:, «F*JI±#Kie* 
[p 1 1 0] 3=fc, £JLhR93 LfcSliS©^J8T-tt, W# 

easi-*»&fc'bjiffl^rifi-e**», met 9, «*. 

#5J:5KU *©&©ra^#ic*|-L-cii*©rt£as+ 

[0111] 4ib\ *3S?g©*&tt7u— Atcior, 
^5 -©?*-* frit*****©*-* Sr*-©*** 

5. 1-ftfct>» F^ffiS, lXll«iccD7W 
-^<£Slc, X©:f-*©-&£?g-©??f-?iJfc-£* 

©*-©#*?(* -e, *©?*-* ©-«**-©»**! 

©fcJt>©i6JD7 r W ^©*# S */J^S < -f 5 w t ^'5116 
[0 112] 

b*i5«F*50*Wfe/E»1-**C. ±e»**J©-« . 
1©W^J©'>4< t ti— §BSr^2 ^^-^-JiJ^rffiV^-CM 

*u ±B»i©«F*w«ffc, 1 ©jwi©-** 

ffi&f 5 fc© ©K©-r— * ©-&&$!©& > 5 d t 

tc±9, »i©ft^ij£fflv^ffi D o p«©s*Lm®a5fT 

B2<D^-t5iJic*tf£;-f-.5iiD 0 DM{bffl©iiin!7 f 
-*©*# $ fc/h* < 1"5 Z iU.FpK{fc:©fc© 
<^*vn-K©fc»©att»MMO £M 
<t5:tm«. 

[0 113] #38WKiJ:Ji«, flr*W*fl:Sft 



©ff#59©^4 < t t>-«*}H3fe1-3 it*©* 2 ©«F» 
U ±|BJB 1 ©ff*J9«t»fc, Km 1 ©#*?!©■ 
-^5r«^-t 5 » ©X©-r - * ©-§15 A,T?V " 

5B#I?B£M< 1"5 i <t #T*t 5. 
[BB©ffi¥ftR93] 

[Ell] *»W©^©»«©RWfc0lrt-5#5 f -r;** 
IE»S£gB©«l»p*$i£:^1-:7'n y ^H-e*5. 

[B2] **W©*li©»«©»Wfc«i-64?»flS** 
©-#!©»*]£ fc^-f^n y ? @-Cfe5o 

[09 3] H2©»-IWiaB(il©**^ft©*«:«*r*1-^ 

[04] H2©ft^|&B©{t*j^tratt¥ft©A# 
t»J^^1-^n -> * H-eft.5. 

[is] *»n©m©)Htt©Rnk:fti-sft^eB© 

-«©W8«rt«:*1-^n s/^BHr*fe5. 
[B 6 ] H 5 ©tt*Btt©a«*#a©A#fl«r*1-5' 

[B7] H5©tt^C©ffi*Jft#tt*?«©A#0l*: 
^1-7 , n s ^HT**>5<, 

[is] *&®(DmM<oMm(Dmmic&-rz>nmtijni 

5rRW1-5fc*©ll-efe5. 

[b 9] **w©aaii©»»©ttwictti-5«F*fis3srjae 

KJ:9#e>iifc|f»M©-««:lllWi-Sfc»©Ba-ca!> 
5o 

[B10] *^^©HJfe©^©RBJIctt1-5^b* 
&©te©««JSrlft^1-5 fc©©BT?&5o 

[in] bio tmc$LW ufctf*{k*ac«r*3ii-a 

5. 

[B 12] HI 0t*fcRWUfc«F*<k*fefcJ:9#6 

iifc«F*5« 5 fc»©«^§sg (cffl v % e> tv 5 at* 

*»«*#«!©-«l«r*-r^B ? ^B-efc5. 
[B13] HI 0i*KRWUfcW*fl:*ifefcJ:9#6 
ftfc W^J©-^J Sr^-fB t?fc 5. 

[6914] *^^©ll^i©^©^fi^R : ^cfflv^e,i^5 

»**fc#*fcJ: 9#e>iifc«F*W©-«Sr*i-HT*) 
5, 

[Hi 5] Hi 4 t*f;iift^ufc^ft;*jSfelcJ;ij#e 
ftfc^F^JSrS^Lfctt©^©*©^^ h/w©- 
0iJ^1-B-e*)5. 

[116] B 1 4 iftKRW L-fc^^ft*fe©ft&©^{c 
A9»biifc»*M«r?¥±Lfct*©W4{I*©^^ 
hJW-W%7frf®X~h 5. 

[117)114 i:*lcRBJ Ufc^^ft^fe*Hmi-5 
fc©©fS£8«©«&«j££^-rH-?*>5. 
[118] Bi 4i*{c|ft^Lfc^#ft^felc:j;t)#e 
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tiitn%rm<D?$.-7~-$'%m%&*.z>iz&<Dti!m<z>- 
[019] *mw<Dmi&<Dfm\m^btizmmmm<o 
1020] *mw\c&z,mm<Dtemcm^btizft^t 

if ft lc ± *) # bixfc^F^J© ^ =• -:f- * £g£ 3 
fc*<o^f#l(D-0!ISr^-riar*S>5„ 
[1112 l] *^©|liico^^^^^? 5 ^^5^{b^^* 

[ii2 2] ^^©iiji^^ffl^bns^^b^ffi 

[02 3] 0 2 2i#mi«Lfc^fcfrfeKJ:<9#<b 
[02 4] *^£0*3go^lcffiVNibixSS^«ro 



[02 5] *36BjwHJSroM(cffl^f>ix5|Eitgtt<o 
[02 6] *^£OH^©^^ffl^bix5S^*i5fe^ 

[027] *mmmm<DMm\cm^t>ft2>mMjj&:$: 

[^OfSHM] 

1 8 01, 1821, 1841, 18 6 1 ff-fp-jlj^fl? 
^Sk. 1 8 0 2, 1 8 2 2 ^^iJStmx^S, 
1803, 1842 f§-S§-f£#«^¥gu 1 8 0 4, 
1 8 4 3 1805, 1824, 184 

4, 1 8 6 3, Um^-Wt. 1 8 2 3, 1 8 6 2 fEit 



[Hi] 



[E2] 



66 



6 5 



68 



67 



D t n 



6 4 63 62 61 6Q 



"Us 



71 72 



73 74 75 



n 

101 



1 101 

L_- 



1 1 02 



1103 



~p ggjgg I T 

102 103 



[H5]. 



rr 

104 



1401 



58 401 402 



1402 



mm 



-57 



T 

403 



1403 



rr 

404 



[B6] 



[H3] 



14] 



501 



1501 



51 1 



1511 



n 

502 





f. 










f 

512 




1502 





521 



201 
J — » 



1201 211 l2 ( H 221 



r 



212 



l7l 2 



rr 

222 



301 



1 302 



J ' 

1 301 



302 

L 



^-303 



1 303 



rr 

304 
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[07] 



[la 8] 



551 

M 



552 



553 



1 551 



— ] 
1552 






t ^1|,,?lim)ll»<il tbSI I [b61 | tb7l 1 L!>*J 1 

®2s# — - 



[i9] 



[mi o] 



7U- A 



7U-A 



\ 



601 
J— • 



II 1] 



1601 6Q2 16 ( 02 



46 



37 



18 



12 



32 



27 



22 



604 



I — >8LftT n 3 




| tm | Mffli3HU4i| [bSj I Ujl I L*2J — J 1 

5&» — 



12 5] 



B65 



y 70,1 I , f 



12] 

^01 703 17 ( 03 



861 



662 



-663 



603 



1603 



605 7 Q2 



T 



705 



45 
















1661 


1662 



.ToT 704 
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[Hi 3] 



[mi 4] 



7L/-A 




} 




Neg\ 



46 



37 



16 4 

IT" 



[HI 5] 



[Hll 6] 



ICbl Iff *2]|ra31f(b< II Ib5) i [bSl I fti7 3 I L±!2 1 

ass — - 

imi 7] 




| rbn | i>2ii!b3ii(nn tt.5] I [bjj I L£li -I ^4- 



1805 
806, l_ 



807— 



801 



302 



803 804 805 



1801 1802 1803 1804 



[Bl 9] 



825 



1824 

_J 



826-* 



821 822 

i j wa 1 1 



823 824 

7 



821 1822 1823 
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[HI 8] 



[112 0] 



N-0 
N-1 
N-2 
N-3 
N-4 
N-5 
N-6 
N-7 
N-8 
N-9 
N- 10 
N - 1 1 
N-12 
N-13 
N-14 
N- 15 



32 



14 



27 



22 



N*7l/-Afl»- 











NO 


3 


■* — Mff) t-y&matumm 


N-1 


1 


— 1#B<MM>I— >J*ftID 


N-2 


32 




N-3 


2 


2#i©lW> h ->M I D 


N-4 


27 




N-5 


3 


— SftgQftfDI— >Jfc»ID 


N- 6 


22 




N-7 


5 




N-8 


8 




N-9 


2 






N - 10 


2 






N- 11 


2 




N- 12 


2 






N-13 


5 




N-14 


8 




N-16 


13 






N-16 


14 






N-17 


12 




N-19 


9 






N-19 
N-20 
N-21 
.N-22 









[02 1] 




"7 A 



:QN 



122] 



46 



37 



_L6_ 



_L2_ 
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[02 31 



[02 4] 




12 6] 



846 



841 



1844 



842 



12 7] 



-843 











a- 












\ 




i 


1841 


1842 


1843 



145 



(start) 

YES j 



S 1 h»<0 



SU—f 



X 



S15— 



S 1 6—\ srs-i 5 -**^*^ h;t 



s i 7 — r 



S 1 8— IM)*** 



C END ) 



• (START) 
j 

YES I 

S22 ~ l I 

~c — 



S23- 



S24H" 



i ~ 



s 2 5--fa©3wTJufflRSSo 



S2 6-H tf*-^-**^*^ mu 



S27- 



S29 ~ l ttqgioEg I 



X 



C END ) 



(51) Int. CI. 7 HW1C# 
H04L 9/06 
9/12 
9/14 



F? — J± 5D045 DA01 DAI 1 

5J064 AA02 BA16 BB04 BC06 BC12 

BC16 BC26 BD03 
5J104 AA12 CA01 HA05 NA07 PA07 



F I 

H 0 4 L 9/00 
9/02 



6 3 1 
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